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Description

This invention relates to a method and appara-
tus for the continuous production of manufactured
cement products reinforced by means of mesh
obtained from fibrillated plastics film.

More particularly, the invention relates to a
method and relative apparatus for the continuous
production of products manufactured from cement
mixes and reinforced by means of mesh obiained
from plastics film, in which the mesh is incor-
porated into the mix by spraying said mix on to the
mesh, which is made to continuously advance by
moving along a horizontal plane rigid with a cloth
or felt support, said cement mix being sprayed on
to the continuously advancing mesh such that it
becomes distributed uniformly over the mesh.

The term "cement mix" or more simply the
term "cement" indicates in the present description
a mix consisting exclusively or mainly of one or
more binders such as cement, lime and pozzolan,
white gypsum binder and the like, with water.

The term "plastics film mesh" or more simply
"mesh" indicates in the present description any
mesh obtained by treating continuous film, and in
particular the mesh obtained by fibrillation for ex-
ample as described in lalian patent application No.
9504A/77.

The method and apparatus according to the
present invention produce reinforced manufactured
cement products such as flat or corrugated slabs,
panels, tubes etc., which advantagely replace anal-
ogous manufactured asbestos cement products.

In this respect, asbestos has the serious
drawback of possessing toxicity characteristics, be-
cause of which it constitutes a danger to the health
both of those workers who extract the material, and
of users who are required to cut or saw manufac-
tured cement products containing asbestos fibres.

To obviate this drawback, manufactured ce-
ment products have been proposed in which the
asbestos fibres are replaced by fibres obtained
from fibrillated plastics film. However, the methods
proposed up to the present time have the
drawback of resulting in products which are sither
oo costly or of unsatisfactory quality.

For example, in British Patent No. 1,130,612 it
is proposed to incorporate into the cement up o
2% of fibres having a length not exceeding 7.5 cm
produced by stretching and fibrillating plastics film,
particularly polypropylene, but the thin slabs ob-
tained from mixtures containing such fibres are
unsatisfactory for most applications.

Processes for producing reinforced articles of
cement are also described in EP-A-0003245, GB-A-
1429167, FR-A-2157617, CH-A-14208% and
WO081/00375. In particular in EP-A-0003245 is de-
scribed a process in which in a first step continu-
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ous lengths of networks from fibrillated organic
films are formed and in a second step a plurality of
said networks is made to advance into contact with
a water-hardening material so as to form a com-
posite layer.

W081/00375 describes a method and appara-
tus for the production of a composite sheet ma-
terial made from material including glass fibre re-
inforced cement in which the curable material is
deposited in layers and in which at least the final
layer is consolidated by a local surface ireatment
with a vibratory screeder.

Said descriptions offer no teaching on the
method of distributing the water-hardening material
in the networks.

Italian patent application No. 9504A/77 de-
scribes the preparation of manufactured cement
products reinforced by means of a mesh con-
stituted by a fibrillated plastics film. However, this
description offers no teaching regarding the meth-
od for obtaining the manufactured product, of
which only a few samples are produced on a
laboratory scale by methods which resemble man-
ual methods and are in all cases discontinuous, so
that the problem of transferring this principle o
industrial production remains completely open.

In this respect, in incorporating one or more
mesh structures constituted by fibrillated plastics
film into the cement it is difficult o obtain homo-
geneous distribution of the cement in the mesh,
with the result that air bubbles form and portions of
the reinforcing siruciures remain unimpregnated,
especially where the manufacturing process is car-
ried out at a speed which is of industrial interest.

One attempt to solve this problem is described
in ltalian patent application No. 23761A/79 which
claims a method and device for continuously man-
ufacturing cement-based products with incorporat-
ed synthetic polymer mesh structures as reinforce-
ment. The method consists of the following oper-
ations: continuously depositing a layer of cement
mix on a horizontally moving band, continuously
depositing the mesh structure on said layer, depos-
iting a layer of cement mix on said mesh structure,
compacting by vibration and finally compressing
the assembly.

This method has given rise o considerable
drawbacks in its practical implementation.

Firstly, the complexity of the operations and
apparatus are such that problems arise in the form
of inferruptions and the need for frequent main-
tenance, which make the method too costly and
the finished product commercially uncompetitive.
Furthermore, the manufaciured product obtained
by the described method and device does not
possess uniform mechanical characteristics, in that
for example as a resuit of stressing by the applica-
tion devices the mesh deforms so that it becomes
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thicker in certain zones and thinner in other zones.
Again, the system provided for distributing the ce-
ment mix does not enable uniform penetration into
the mesh interior to be obtained. For these rea-
sons, the manufactured product obtained does not
have the quality and price characteristics required
by the market, so that said method has found no
industrial application.

All these drawbacks of the known art are ab-
viated by the use of the method and apparatus
according to the present invention.

The present invention refers to a method for
producing manufactured cement products rein-
forced by means of mesh obtained from plastics
film wherein the mesh is incorporated into the
cement by spraying a cement mix under pressure
onio said mesh, the mesh being made to advance
with a continuous horizontal movement, rigid with a
cloth or felt support, the spraying of the cement
mix being performed by means of a spray gun
which moves in a plane parallel to and higher than
the plane in which the mesh advances, charac-
terised in that saild movement has a component in
the same direction as that in which the mesh
advances and having the same speed as the mesh
itself and a component perpendicular to the direc-
tion in which the mesh advances.

The present invention refers also to an appara-
tus for spraying a cement mix over a mesh advan-
cing horizontally for producing manufactured ce-
ment products reinforced by means of mesh ob-
tained from plastics film, comprising a spray gun
(44) slidably mounted on a guide (33) and with a
to-and-fro movement transversely to the direction
of advancement of the mesh, characterised in that
the spray gun {44) is mounted on a carriage (39)
slidably in the direction of advancement of the
mesh and driven by said carriage (39) driven by a
chain (41) with a to-and-fro movement transversely
to the direction of advancement of the mesh, in
that the guide (33) is rotatable about a vertical axis
between two end positions, in that the guide is
driven by a piston (36) which can move the guide
(33) from one end position to the other one and
back again so that the guide (33) enables to spray
gun (44) to undergo a movement with a component
parallel to the direction of advancement of the
mesh.

By operating with the method and the appara-
tus according to the present invention a product is
obtained with uniform mechanical characteristics in
that uniform distribution of the cement mix is en-
sured. The cement mix penetrates into the mesh
without leaving empty spaces, and the mesh is
uniformly distributed even if it consists of several
layers. Moreover, highly concentrated cement
mixes close to their final density can be used, and
this characteristic together with the possibility of
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using several layers of superposed mesh for each
impregnation station leads to the advantage of be-
ing able to operate with a reduced number of
spraying stations.

Finally, there is the advantage that the appara-
tus is simple and requires only modest mainten-
ance.

These and further advantages and characteris-
tics of the method and apparatus according to the
present invention will be apparent from the descrip-
tion and figures given hereinafter which relate to
preferred methods of implementing the present in-
vention, and are given by way of non-limiting ex-
ample.

Figure 1 is a side view of a type of apparatus
for the continuous production of cement slabs re-
inforced by means of mesh obtained from plastics
film, in particular fibrillated, using the method ac-
cording to the present invention.

The apparatus is mounted on a frame 14
formed from two parallel longitudinal members on
which there slide a series of elements 15, the
upper surface of which, shaped in accordance with
the profile of the slabs to be obtained (flat or
corrugated), comprises a series of holes of about 3
mm diameter spaced apart by about 20 mm, fo
allow passage of the excess water contained in the
slab under formation. The water is removed
through the tubes 16 connected to the longitudinal
members of the frame 14 which in their turn com-
municate with the elements 15. A suction system
with vacuum pumps (not shown) is connected to
the tubes 16. The tubes 16 are connected to sepa-
rated zones of the longitudinal members so as to
be able to obtain zones of different degrees of
vacuum at the slab under formation.

The elements 15 are moved by two chains
which are driven by the wheels 17 and are de-
viated about the wheels 18.

A cloth or felt band 19 acting as a filter rests
on the elements 15 and advances rigidly with them
in its upper part where the slab formation takes
place. In its lower part, the cloth or felt band is
deviated over rollers 22, 23, 24 and 28, and is
washed by one or more sprayers 20, the operation
of which can be aided by a beater 21. The cloth or
felt band is also provided with guide and tensioning
devices.

The pump 25 removes the water which collects
on the base of the tank 26.

The feed systems for the cement mix and
mesh are shown diagrammatically in the upper part
of Figure 1.

The cement mix is contained in a tank 1 con-
taining a stirrer.

Said cement mix is constituted mainly by a
mixture of cement and water in which the water
can vary from 30% to 60% and preferably from
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35% to 45% by weight with respect to the cement.
Said cement mix can also contain inert fillers such
as sand, pigments, fibrous materials, pumice and
fly ash to the extent of between 10% and 60% and
preferably between 25% and 40% by weight, and
additives such as flocculating, dispersing, accel-
erating and other agents.

The cement mix is withdrawn from the tank 1
by the positive-displacement pumps 2, 3 and 4,
which feed the spray units 5, 6 and 7 at constant
throughput. Compressed air is fed through the line
31 to the guns which spray the cement mix on to
the mesh.

The mesh, packaged into reels, is fed by the
feeders 8, 9 and 10, which also keep said mesh
under slight tension. the mesh is fed at a speed of
between 0.5 and 18 m/minute and preferably be-
tween 4 and 10 m/minute.

As stated, said mesh is constituted preferably
by a fibrillated plastics film which can be of
polyolefin, polyamide or other type. However, the
mesh is preferably obtained from fibrillated poly-
propylene film.

The mesh is guided on the cloth or felt by
means of the devices 11, 12 and 13, which are in
the form of smooth idle rollers. If the apparatus is
equipped for producing slabs of corrugated profile,
the devices 11, 12 and 13 would be constituted by
a series of profiled rollers which accompany the
mesh over the profiled contour of the elements 15.

After the mesh fed by the feeder 8 has passed
beyond the roller 11, it is impregnated with the
cement mix sprayed by the device 5. The mix
completely penstrates between the mesh apertures
in order to give complete impregnation by virtue of
the spray pressure and its degree of atomisation.

Figure 1 shows three mesh impregnation sta-
tions corresponding to the spray units 5, 6 and 7
respectively. However, the number of these sia-
tions can vary from one to more than three accord-
ing to the thickness of the mesh used the type of
structure, the number of component elementary
layers and the thickness of the slab to be obtained.

The proportion by weight of mesh to cement is
kept between 1% and 6% and preferably between
3% and 5%.

When using meshes consisting of several ele-
mentary layers or which are particularly difficult to
impregnats, it is possible fo adjust the distance of
the roller 11 from the cloth or felt so as to keep the
mesh slightly raised from the cloth or felt during
impregnation. The degree of impregnation can be
influenced in this manner.

Downstream of the impregnation stage it is
possible to install a smoothing device for example
in the form of steel scraper blades, smoothing
rollers or other means which exert a slight pressure
on the sprayed mix {o remove slight irregularities in
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the surface layer.

Analogous operations are repeated on the
meshes fed by the feeders 9 and 10, to attain the
final slab thickness.

In order o make the layer of mix more uniform
and to increase the rate of advancement of the slab
under formation, several guns can be mounted on
each spray unit.

The suction system enables excess water to
be extracted from the slab. The degree of vacuum
can be independently adjusted in each suction
zone. Preferably, the degree of applied vacuum
increases in the direction of advancement of the
manufactured product.

The purpose of the compression device 27 is
to compact the slab, so reducing its porosity, and
to smooth its surface in order to improve its ap-
pearance.

The slab leaves the cloth or felt at the deviation
wheel 28, is then trimmed longitudinally and trans-
versely by the devices 29 and 30, and is fed to the
curing cycle as in the case of fibre-cement slabs.

The support function of the elements 15 can
also be performed by a continuous felt band driven
and deviated by rollers, and dried by suction
boxes. Again, if pipes are to be produced instead
of slabs, it is necessary only to install downstream
of the impregnation system a mandrel about which
the impregnated mesh is wrapped for pipe forma-
tion.

Figure 2 shows a plan view of a preferred
embodiment of the device for uniformly distributing
the cement mix over the mesh.

The spray gun 44 is fed at constant throughput
by a positive-displacement pump (not shown) and
is connected with the slide block 32 which can
slide along the guide 33 with a to-and-fro move-
ment as indicated by the arrows.

The guide 33 is hinged to the support 34,
which is rigid with the frame 35.

The piston 36 can move the guide 33 into two
positions (the position shown on the drawing by full
lines and the position shown on the drawing by
dashed lines respectively) which are symmetrical
about the axis of the slab under formation, which
advances in an underlying horizontal plane.

The rod 37" is hinged to the slide blocks 32
and can slide in the tube 38 rigid with the carriage
39.

The carriage 39 runs on the guide 40 driven by
the chain 41, which is driven by the geared motor
42. The carriage 39 is connected to one branch of
the chain 41 for its outward path of travel and to
the other branch of the chain 41 for its return path
of travel respectively. The device for engaging and
releasing the carriage 39 with and from the two
branches of the chain is not shown. The spray gun
44 thus moves fransversely to the slab under for-
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mation with a to-and-fro movement while the slab
advances horizontally in an underlying plane par-
allel to that in which the gun moves.

The inclined guide 33 enables the gun to un-
dergo a movement, of which the component par-
allel to the axis of advancement of the slab is of
the same velocity as the slab itself.

The piston 36 moves the guide 33 simulta-
neously with the reversal of movement of the car-
riage 39.

The result of the described movements is that
the pattern of the sprayed material is in the form of
several parallel bands perpendicular to the axis of
advancement of the slab, to provide very regular
impregnation of the mesh.

By variously setting the adjustment screws 43,
the described device enables the paths of the jets
delivered by the guns to be orientated at angles of
other than 90° to the axis of advancement of the
slab.

Furthermore, if several impregnation stations
are used, the device of Figure 2 enables the move-
ment of the various guns fo be easily synchronis-
ed.

A non-limiting example is given hereinafter of
the method and operation of the apparatus accord-
ing to the present invention.

EXAMPLE

A continuous production run was carried out of
cement slabs reinforced with mesh obtained from
fibrillated polypropylene film, using the apparatus
shown in Figure 1 provided with four impregnation
stations comprising the device shown in Figure 2.

The cement mix had the following composition:

- Cement 60% by weight of total

- Water 24% by weight of total

- Sand 16% by weight of total
Each of the four meshes consisted of 12 layers of
polipropylene film, of which 8 had their fibres orien-
tated longitudinally and four had their fibres orien-
tated transversely.

Each mesh had a lenght of 65 cm and a weight
of 60 g/m2.

Each of the four meshes was fed at a rate of
45 m/minute, and the cement mix was fed at a
throughput of 12 Kg/minute for each impregnation
station.

The excess water was removed from the slab
under formation by suction which in the final por-
tion reached a vacuum level of 400 mm Hg.

The slab was compressed by a free steel roller
of diameter 300 mm pressing on the slab with a
force of about 3 Kg/cm.

The slabs were trimmed to a length of 200 cm
and width of 60 cm, and were then cured in a
moist environment at ambient temperature. Their
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thickness was 6.5 mm. The finished slabs had a
propylene material content of 2.9% of the cement
by weight.

On the aforesaid basis, this polypropylene was
distributed in the following manner: 1.93% in the
longitudinal direction and 0.97% in the transverse
direction.

10 test pieces were cut from the finished slabs
for testing breakage under longitudinal bending
conditions, together with 10 test pieces for testing
breakage under transverse bending conditions.
Said test pieces had the following dimension:
lenght 175 mm, width 70 mm, thickness 6.5 mm.

The test pieces were tested by means of a
Dillon Inc. tester (Van Nuys - California) Model M
Serial No. 868, the scale being calibrated 0-300
Ibs, the test pieces being placed on two supports
spaced apart by 150 mm and than loaded at their
centre. The following results were obtained:

- breaking stress under longitudinal bending
conditions:
mean breaking stress = 306 Kg/cm?;
standard deviation 16,86;

- breaking siress under transverse bending
conditions:
mean breaking stress = 170 Kg/cm?;
standard deviation 4.5.

Claims

1. A method for producing manufactured cement
products reinforced by means of mesh ob-
tained from plastics film wherein the mesh is
incorporated into the cement by spraying a
cement mix under pressure onto said mesh,
the mesh being made to advance with a con-
tinuous horizontal movement, rigid with a cloth
or felt support, the spraying of the cement mix
being performed by means of a spray gun
which moves in a plane parallel to and higher
than the plane in which the mesh advances,
characterised in that said movement has a
component in the same direction as that in
which the mesh advances and having the
same speed as the mesh itself and a compo-
nent perpendicular to the direction in which the
mesh advances.

2. A method as claimed in claim 1, characterised
in that the cement mix has a composition
within the following values:
cement 100 parts by weight
water 30-60 parts by weight
inert material 10-60 parts by weight.

3. Method as claimed in claim 1, characterised in
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that the mesh is made to advance at a speed
of between 0.5 and 18 m/minute, the propor-
tion by weight of mesh to cement being kept
between 1% and 6%.

An apparatus for spraying a cement mix over a
mesh advancing horizontally for producing
manufactured cement products reinforced by
means of mesh obtained from plastics film,
comprising a spray gun (44) slidably mounted
on a guide (33) and with a to-and-fro move-
ment transversely to the direction of advance-
ment of the mesh, characterised in that the
spray gun (44) is mounted on a carriage (39)
slidably in the direction of advancement of the
mesh and driven by said carriage (39) driven
by a chain (41) with a to-and-fro movement
transversely to the direction of advancement of
the mesh, in that the guide (33) is rofatable
about a vertical axis between two end posi-
tions, in that the guide is driven by a piston
(36) which can move the guide (33) from one
end position to the other one and back again
so that the guide (33) enables the spray gun
(44) to undergo a movement with a component
parallel to the direction of advancement of the
mesh.

An apparatus as claimed in claim 4, charac-
terised in that the carriage 39 is connected to
one branch of the chain 41 for its outward path
of fravel and to the other branch of the chain
41 for its return path of travel respectively, the
piston 36 moving the guide 33 simultaneously
with the reversal of movement of the carriage
39.

Revendications

Procédé d'obtention de produits & base de
ciment manufacturé renforcé au moyen d'un
treillis obtenu & partir d'un film en plastique,
dans lequel le treillis est incorporé au ciment
par pulvérisation d'un mélange 2 base de ci-
ment sous pression sur ledit treillis ; le treillis
étant mis en déplacement suivant un mouve-
ment horizontal continu, et rendu rigide & ['aide
d'un support en textile ou en feutre, la pulvéri-
sation du mélange & base de ciment étant
effectuée au moyen d'un pistolet & enduire qui
se déplace dans un plan paraliele et au-dessus
du plan dans lequel avance le treillis, caractéri-
sé en ce que ledit mouvement présente une
composante dans la méme direction que celle
dans laquelle avance le treillis et ayant la
méme vitesse que le treillis lui-méme, et une

N
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10

dans laquelle avance le treillis.

Procédé tel que revendiqué dans la revendica-
tion 1, caractérisé par le fait que le mélange 2
base de ciment a une composition comprise 2
l'intérieur des valeurs suivantes :

100 parties en poids de ciment

30 2 60 parties en poids d'eau

10 2 60 parties en poids de matériau inerte.

Procédé tel que revendiqué dans la revendica-
tion 1, caractérisé par le fait que le treillis est
mis en déplacement & une vilesse comprise
entre 0,5 et 18 m/minute, la proportion pondé-
rale du freillis au ciment étant maintenue entre
1% et 6 %.

Appareil pour la pulvérisation d'un mélange a
base de ciment au-dessus d'un freillis se dé-
plagant horizontalement en vue d'obtenir des
produits & base de ciment manufacturé renfor-
cé au moyen d'un ftreillis obtenu a partir d'un
film en plastique, comprenant un pistolet 2
enduire (44) monié coulissant sur une glissiére
(33) et soumis & un mouvement alternatif
transversal par rapport & la direction de dépla-
cement du ftreillis, caractérisé par le fait que le
pistolet & enduire (44) est monté sur un chariot
(39) coulissant dans la direction de déplace-
ment du treillis et est entrainé par ledit chariot
(39) actionné par une chaine (41) suivant un
mouvement alternatif transversalement a la di-
retion de déplacement du treillis, par le fait
que la glissiere (33) est susceptible de rotation
autour d'un axe vertical entre deux positions
extrémes, et par le fait que la glissiere est
actionnée par un piston (36) qui peut déplacer
la glissiere (33) d'une position extréme vers
l'autre et en sens inverse a nouveau, de telle
sorte que la glissiere (33) permette au pistolet
& enduire (44) d'effectuer un mouvement avec
une composante paralléle a la direction de
déplacement du treillis.

Appareil tel que revendiqué dans la revendica-
tion 4, caractérisé par le fait que le chariot (39)
est relié a I'une des branches de la chaine (41)
pour son frajet de déplacement aller et a I'au-
tre branche de la chaine (41) pour son trajet
de déplacement en retour respectivement, le
piston (36) déplacant la glissiére (33) en méme
temps que l'inversion du mouvement du cha-
riot (39).

Anspriiche

Verfahren zur Herstellung von fabriksmaBig er-

X
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zeugien Zementprodukien, welche mit einem
aus einem Kunststoffilm erhaltenen Maschen-
material bewehrt sind, wobei das Maschenma-
terial in den Zement durch unter Druck erfol-
gendes Aufspritzen einer Zementmischung auf
das Maschenmaterial eingefligt wird und das
auf einem Tuch- oder Filztrdger unbewegliche
Maschenmaterial kontinuierlich horizontal vor-
wirts bewegt wird und das Aufspritzen der
Zementmischung mittels einer Spritzpistole
ausgeflihrt wird, welche sich in einer Ebene
bewegt, welche sich parallel zur Ebene, in der
das Maschenmaterial wandert, erstreckt und
hoher als letztere Ebene liegt, dadurch ge-
kennzeichnet, daf diese Bewegung eine in der
gleichen Richtung ‘wie jene, in der das Ma-
schenmaterial vorwirts wandert, verlaufende
Komponente mit der gleichen Geschwindigkeit
wie das Maschenmaterial und eine senkrecht
zur Richtung, in der das Maschenmaterial vor-
wirts wandert, verlaufende Komponente hat.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Zementmischung eine in den
nachfolgenden Bereichen liegende Zusammen-
setzung hat:

Zement 100 Gewichtsteile

Wasser 30-60 Gewichtsteile

Inertmaterial 10-80 Gewichtstsile.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB das Maschenmaterial mit einer
zwischen 0,5 und 18 m/min liegenden Ge-
schwindigkeit vorwirts bewegt wird, und daB
das Gewichisverhilinis Maschenmaterial zu
Zement zwischen 1% und 6% gehalten wird.

Vorrichtung zum Aufspritzen einer Zementmi-
schung auf ein sich horizontal vorwéris bewe-
gendes Maschenmaterial zur Herstellung von
fabriksmaBig erzeugten Zementprodukten, wel-
che mit einem aus einem Kunststoffilm erhalte-
nen Maschenmaterial bewehrt sind, welche
Vorrichtung eine Spritzpistole (44) aufweist,
welche auf einer Fithrung (33) verschiebbar
angebracht und quer zur Richtung der Vor-
wirtsbewegung des Maschenmaterials hin-
und herbewegbar ist, dadurch gekennzeichnet,
daB die Spritzpistole (44) auf einem Schlitten
(39) in Richtung der Vorwértsbewegung des
Maschenmaterials verschiebbar angebracht ist
und durch diesen Schlitten (39) angetrieben
wird, der durch eine Kette (41) in hin- und
hergehender Bewegung quer zur Richtung der
Vorwirtsbewegung des Maschenmaterials an-
getricben wird, daB die Flhrung (33) um eine
Vertikalachse zwischen zwei Endstellungen

drehbar ist, daB die Flihrung durch einen Kol-
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ben (36) angetrieben wird, der die Flhrung
(33) von einer Endstellung in die andere und
wieder zurlick bewegen kann, so daB die Fiih-
rung (33) der Spritzpistole (44) die Ausfiihrung
einer Bewegung mit einer zur Richtung der
Vorwirisbewegung des Maschenmaterials pa-
rallelen Komponente ermdglicht.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, daB der Schlitten (39) fiir seine Aus-
wirtsbewegung mit einem Abschnitt der Kette
(41) und f{Ur seine Rickbewegung mit dem
anderen Abschnitt der Kette (41) verbunden
wird, und daB der Kolben (36) die Flihrung (33)
simultan mit der Bewegungsumkehr des Schlit-
tens (39) bewegt.



EP 0 152 016 B1

PN NRIDIUE N ANN'S SN0 AN SIS o)

K
4

|




EP 0 152 016 B1

¢ D4

YA




	bibliography
	description
	claims
	drawings

